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GODAE High Re.solutiov Sea Surface Shipboard Automated Meteorological
Temperature (SST) Pilot Project (GHRSST-PP) and Oceanographic System Initiative

The GODAE High Resolution Sea Surface Temperature (SST) Pilot Project (GHRSST-PP) was tasked with the generation of new Wh at a re the C F The SAMOS initiative (http://samos.coaps.fsu.edul) collects, quality-

satellite derived SST maps by merging complementary infrared and passive microwave satellite data. GHRSST-PP chose to use the CF controls, and distributes underway meteorological and near-surface
convention because CF provided a well established community with a consensus orientation essential to the international partners of oceanographic data from research vessels:

|
GHRSST-PP. CF was also in widespread use and provided extensive compatibility with interoperability servers. The choice of NetCDF/ ‘ On Ven t’ons 7 = Ship navigation: GPS position, course, heading, speed
CF for GHRSST-PP has resulted in a robust foundation for GHRSST-PP. . = Air temperature, humidity, pressure, wind, solar radiation, etc
* Sea temperature, salinity, conductivity, florescence

$STup~SSTum (K)o sea_surface_temperature (SSTint) GHRSST-PP has actively promoted the use of NertCDF/CF as a
mﬂ:'f’ A S S e baseline standard for products in the SST community Within CF,
tom | sstsm GHRSST-PP pioneered use of native satellite swath data as based ‘_ | pJay 12005 Septamber 30; 2008
E sea_surfac_e_subskin_temperature on the application Of Conventional Coordinate [|at,|0n] attribute data . R
g (SSTsubskin) . . . . .
2 € sea_water_temperature P pm— (i.e. by treating swath data as irregular grids) and the use of binary
g |/ o st ) + coded flags (bitfields) using variable attributes. GHRSST-PP has
g e 4+ wersen - developed and registered new SST definitions within the CF-1.3 : :
D il standard_name table as shown in the Figure to the left. » A standard for data and metadata in netCDF files , A
10m, sea_surface_foundation_femperature + Z;Z;:::h“" ; RV Knorr (has provided underway SAMOS data since 2005.
o esTned _ o ' Adherence to internationally agreed formats and interfaces > EnCOdeS bOth mOdel OUtpUt and Observathnal datasetS
2. Day time stuation, sttong sslar radiaton and liht winds shawn i biack gives agencies the confidence to invest in the development of =The CF netCDF conventions provide the ideal format for:
The hypothetical vertical profiles of temperature in low wind GHTSS;-EPnd?Ia SCtChe(SjS tand mramrr);ilat:.og tOOLS. Ehls-m lifvin Examples Of CF metadata . Integrating Ship and instrument metadata with the underway
speed conditions during the night and day shown in the figure app O_aC =lls I_S o ) 2l L_Jse él . plrere e, .}/SI Atneg . . : . . observations
processes and time scales of variability associated with aistinc ocumentation, interoperability and reducing duplication o . . . allowing easy user access to flags and flag definitions (stored as
,Vse,ﬁg‘jﬁ,’,jtj’ydavs‘g’ﬁf,jjj)e%”;ef e il effort. Other groups can easily access and index GHRSST data * Units, .tlt|eS, _Sta.ndardlzled names for paramete.rs variable attributes)
short names are shown. and use of NetCDF/CF has resulted in a much better user * Analytical grid information such as cell averaging methods " We are working towards CF compliance in 2009 to facilitate

service within GHRSST; as new satellite derived integration of our data via common server tools (e.g., Live Access

Server)

cfconventions.org

HYbrid Coordinate Ocean Model s rom 1 duy 2008 305 E
Consortium (HYCOM) Goals of the CF
e e et esicseanmocsi hat Conventions CF and OPeNDAP

coordinate to model the vertical structure of the
ocean. It is jointly developed by a consortium of

OCEANSIites and ARGO

"northward_sea water_vel ocity";
String units "nfs";
Fl oat 32 _Fill Value 1.2676506E30;
Fl oat 32 val i d_range -2.3164985, 3.4698012;
String | ong_name " v-veloc. [60.5H";

NetCDF library interface -

national laboratories, universities and private 9145 Output _IYCOM Wil Tirelx :
industry including Naval Research Laboratory 3 COAE—— The OceanSITES program is the global network of open-ocean sustained timeseries sites, called ocean
Universitv of Miami. Florida state Universit ’ i S et 81 NOM/PHEL 2 reference stations, being implemented by an international partnership of researchers. OceanSITES provides
Nati I)(/) N dA heri Y T WG e fixed-point timeseries of various physical, biogeochemical, and atmospheric variables at different locations
A(ej]thn:at Eean(lﬁgz‘A) tmgSE:he”C - ol e i > Locate data in space-time around the globe, from the atmosphere and sea surface to the seafloor. The program’s objective is to build and

ministration and others. The model | L b " . : , I I I I maintain a multidisciplinary global network for a broad range of research and operational applications including
source code and various supporting packages e ¥t | - - > Facilitate processing and graphics When Used In ConjunCtlon with the OPeN DAP climate, carbon, and ecosystem variability and forecasting and ocean state validation.
are freely available for download from ‘-n:_:;ff 3 - - > ldentify parameters sufficiently to enable users of data protocol (http://www.opendap.org/ ) CF
www.hycom.org. RN ol ' = f diff : hat i | ’ OceanSITES uses the NetCDF (network Common Data

i S il " NEE rom different sources to decide what is comparable becomes much more than a convention for Form) system, a set of software libraries and machine- CURRENT
e e A tor-operability T T | B »Most CF metadata is addressed in a manner not limited ? independent data formats. Our implementation of NetCDF is . ]
of HYCOM products software is provided to ™ o . . : . - - . g . T R
convert model data to the NetCDE CE-1.0 CEL A el e to netCDF, and hence can be contained in formats such formatted files; [faysse viswizaion sppicaton based on the community-supported Climate and Forecast R . .
: . AR - XML I D (CF) specification, which supplies a standard vocabulary A o e el -
standards. Standard names from the CF-1.0 N —— as it prOVideS a s analysis & NP e and some metadata conventions e » ‘
name table are used for all variables. These CF o s e g » Backwards-compatible with the simpler COARDS ) "'Sulf)';im” : /O logic Data ' e : o
g?trr?gg;gE;INceJr(\:/li:l)iE;gfigrai];ornetzegsriednst gzgh 2 standards com plete | OceanSITES has several more restrictions than the CF it
i . : : : Live Access Server output of water flux into e . NetCDF library interface - & standard — e.g. variable naming, file naming and limited
Irectlllnea;grlds, and in th; vetrtlcal,sbothlhybrld L ceuleiiglro cost oo Unied SpeCIflCathn ? ol coordinate systems. These are intended to make it easier to
e ’ lanalysis & visualization application| L2120 share in-situ data, to make it simpler for the GDACs to
metadata from aHyCOM NetCDF file is shown SEEESS——E— - for network | OPoNDAP ——== |55 | w8 aggregate data from multiple sites, and to ensure that the
below. R e T e e A analysis & protocol logic S 00 ’
7_: . ‘.L"Ji o ht;p:f/port;r‘pmel.naaa.gav:ssza/hycomwm‘ -[&] [G- 3 [ | t ) visualization l- - o2 | % - data
v $9:00 S Fermrrrene ) C F d d t aCcess 10 logic NetCDF file = | can be created and understood by the basic NetCDF
String coordinates "Longitude Latitude Date"; e 252007 mo' ‘ an grl yp es I/O logic 1 utilities
String standard_nane Time{ 1} 28-Jun-2007 GGUOED Timaf2: 25 -Jun-2008 0L remOte data . ‘ '

Web-enabling an application An OceanSITES data file contains measurements such as

temperature and salinity, continuously performed at different
levels on a platform (e.g. mooring), as well as
meteorological or other parameters recorded at the site,
derived variables associated with the site, and complete
location, time, and provenance information.

CF GO Vernance Full resolution Argo profile data, together with

FR T T T

}
temperature {
String coordi nates "Longitude Latitude Date";

String standard_nane
"sea_water_potential tenperature";

String units "degC'; . !
Float32 _Fill Value 1.2676506E30; 1 s Y onemime e e
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Fl oat 32 valid_range -9.210735, 33.565163; TR e T Y Bes o B Bnstyete(s) quality flags, metadata, and technical data are
String long_name " tenp [60.5H"; one ° encoded into netCDFand sent to the Global Data
NC GI}_(BAL { Difference from LAS of water flux into Centres. All data are reported, regardless of the

the ocean between June 28, 2007 and

String Conventions "CF 0", June 28, 2008

String title "HYCOM GLBa0. 08";

String institution "Naval Research Laboratory";
String source "HYCOM archive file";

String experinent "60.5";

String history "archv2ncdf2d";

data quality flag assigned by the QC process as
well as the data quality flags. In addition, the
netCDF file format has a History section used to
record which agency carried out which actions on
what date and to record what QC tests were
> CF Conventions performed and which were failed at each Centre.
Finally, the netCDF format stores data measured
> CF Standard Names The Observing System Monitoring Center LAS showing on pressure levels. -- Argo Data Management
» Committee work done via email and archived web Argo platforms reporting during the month of October, 2008 handhook

discussion at Cfconventions-org . "When Argo format was designed CF wasn't a standard in the In-Situ world. Things have
» WCRP/WGCM has been asked to assume responsibility changed and migrating Argo to be CF compliant will be studied at the next Argo format
for stewardship change : considering the large amount of data and data centers involved format changes are

- : : fi in A ke a f h / F liant...“ -- Sylvi
> WCRP/WGNE has been invited to appoint representation gglz;”gigrﬁlzent in Argo and we can make a format change only to be CF compliant Sylvie
on CF Governance Panel

Rectilinear grids

» CF Governance Panel established
> Leadership by two working committees:

S . :MWM:

MR MmN 2D HDUT DR SD

Max Profile Depth: 1273 m 20T
Varinble: 337 Number of OBS: 383

Platform ID: 51008 Date Ronge: 200B-10-01 - 200B~10-31

CLS Space Oceanography 1

Browsing through Jason-2 datasets

The Jason-2 mission, supported by an international partnership of EUMETSAT, the French
CNES, and the US agencies NASA and NOAA, collects global ocean surface data. Jason-1
has transitioned from ‘classical’ binary to netCDF for data dissemination. Moreover, CNES,
EUMETSAT, NASA and NOAA decided to utilize CF for Jason-2 datasets. This eases the
use of Jason-2 data by end users and increases the potential benefit for network-based
applications.
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Browsing Jason-2 Interim Geophysical Data Records using ¥ destosz . 0 T : : : : e e 1 The CF standard brings huge
BRAT(*) tool. As the Jason-2 dataset includes data from many , , » Widely used and accepted in the climate community ' MARNE ENVIRONMENT AND SECURTY [IEER ‘| benefits in the area of code re-use.
sources (measured by onboard instruments, or coming from A quicklook on wet tropospheric . ] . . =R FOR TIHE EUROPEAN AREA i . .
models) it is a good ‘exercise in style’ of dataset description (here correction using ncBrowse (**) tool. > The foundation for model inte r-comparisons in e e e et ey e g e Scientists and tool developers

the wet tropospheric correction from the radiometer) Loy VEROEA Dy Qe - s ocan =t O
Units: m

usually do not have to write
N complex code to perform complex
and error-prone tasks such as the
s _ . interpretation of numerical grids.
g A Such code is provided by reusable
libraries and applications such as
the Java NetCDF libraries, Ferret
and CDAT. As an example, the
MERSEA Dynamic Quick View
data visualization website (
http://www.resc.reading.ac.uk/mers:
) interactively displays
oceanographic analysis and

IPCC/AR4 (World Climate Research Programme’s Coupled
Model Intercomparison Project phase 3 (CMIP3) used by
Intergovernmental Panel on Climate Change Working Group 1 for
Assessment Report 4)

> Paleoclimate Modeling Intercomparison Project (PMIP),
Hemispheric Transport of Air Pollution (HTAP), regional
groups, EU-funded ENSEMBLES prediction system for
climate change, . ..

» Planned for model archives of the next IPCC cycle
(CMIP5/ARS5)

Dateftime: 08.Jun 2008 00:00:00 » UTC first frame |ast frame

THEmatic Maritime Information System (THEMIS)

P =950hPa

THEMIS is a map-based application,
dedicated to the visualization and
management of a wide variety of
oceanographic and meteorological gridded
datasets, from remote sensing and
forecasting systems: satellite altimetry,
ocean colour, sea surface or sub-surface
temperature, surface currents, atmospheric
pressure and winds. THEMIS oceanographic

data.j rz ?:]Ored Ln negCF? F,\]gilﬂleﬁ,_?ggDDs | : » Widely adopted in other netCDF archives for atmosphere, ~eo v | forecast data from CF-compliant
provided through an LHe i An illustration of the software with plots of chlorophyil - oceans, and surface data;: ESMF, GFDL, Hadley Centre, MERSEA Dynamic Quick View website showing a forecast of ~ NetCDF files and OPeNDAP
data server. conce_qtration with surimposed sea surface geostrophic I (R Arctic Ocean sea surface height. The data's polar servers. Ad opti on of the CF
jecetes — NCAR’ NOAA’ Lo stereographic projection is encoded as CF attributes, allowing  stgndard by data providers and
i i i i the data to b tl located

Using CF combined with THREDDS eased the process of automatic acquisition of > Supporte_d by numerous ane.“_y.SIS and visualization software 2D software developers has greatly
heterogeneous datasets and visualization. Not only a way to share ocean information through packages, file management utilities, and remote data access reduced the cost of developing this system, and also means that the process of adding
a network, CF is a crucial step towards user friendly ways to discover oceanography. services via the OPeNDAP protocol. new datasets to this website is straightforward.

Comparing GHRSST satellite fields with LAS SlideSorter

IFREMER

DAMOCLES . . o
: : : : Insitute Francgais de Recherch pour I’exploitation de la Mer
Developing Arctic Modeling and Observing
The Global Ocean Surface Underway Data (GOSUD)* Project is an I0OC program designed to collect, process, store and distribute underway surface ocean measurements (mostly

Ca pa bi I ities fo r Lo n g _te rm E nvi ro n m e ntal Stu d ies salinity and temperature) from ships of opportunity and research vessels. Coriolis hosts the GDAC for GOSUD and NOAA/NODC mirrors it. In both cases, netCDF serves as the

primary format for data distribution.

DAMOCLES is an integrated ice-atmosphere-ocean monitoring and forecasting system for observing, One of the action items on data management out the 2nd GOSUD/SAMOS Workshop** (Seattle, June 10-12 2008) focuses on ensuring that the contents of the NetCDF files
oo s understanding and quantifying climate changes in the Arctic. DAMOCLES is specifically concerned with the being used for data exchange and processing, comply with the CF Metadata Convention. This enhancement will help to improve and assess the metadata consistency between the
¢9-HO¢ potential for a significantly reduced sea ice cover, and the impacts this might have on the environment and GOSUD netCDF format and a future BUFR template for TRACKOB data.
on human activities. The data collected and produced by DAMOCLES cover the range from instrumental Sea Surface Salinity (PSU)
observations (e.g. CTD, ITP, Gliders) through numerical modeling output to human sciences.  Nausica - Manche/Mer du Nord [Visualisation graphique] -ffremer [0 o k
Yisualisation graphique hh
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The data management system of DAMOCLES is based upon NetCDF-CF with m ? _ B OO [y oarice oo st . . . e
some DAMOCLES specific extensions. The MERSEA and CORIOLIS CF file _ Auomated users ‘ _ — = On one hand, CF convention helps users to homogeneously read these datasets with their usual scientific tools
formats were used as the starting point. The data management system provides '"j;“‘ N m . ; (IDL, matlab, python... ) and on the other hand, it helps systems to process loads of data in a standardized way
online access both to metadata and data. Metadata are served through a PostGRES \\EQ iy i — . %j;/ so that they can provide advanced services to users (online subsetting, viewing, data mining...).
database(https://wiki.met.no/metamod/start) and data through an OPeNDAP- R R RN _ N _ _ _ _ _
THREDDS Data Server. Files may be uploaded using NetCDF or CDL. Uploaded In the future, a forum, an intranet wiki web site and checking tools will provide to IFREMER's different data
) ) @ Ifremer 2004 | Conception et réalisation : Virkualys . . . . . o o o
files are checked for compliance and the user receives a note if compliance is not found. Most users are able to generate NetCDF-CF providers a dedicated support for the netCDF/CF features application (climatological times, geographical
without direct assistance. The DAMOCLES data management system is available at http://damocles.met.no/data_management/, more projection and boundaries...).

IR i i Dk QICIHES [pIeoe: & el o el i clmee se-c1L e, At IFREMER the CF convention is a great support for netCDF file format definition for datasets coming from numerical models (PREVIMER - http://www.previmer.org/), satellite

(CERSAT - http://cersat.ifremer.fr/) and in-situ (CORIOLIS : http://www.coriolis.eu.org/) observations. In physical oceanography the CF standard names for parameters are widely
used and serve as a federating thesaurus.
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